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ENERGY METABOLISM IN RETATION TO GRAZING ACTIVITY
IN GROWING PRIANGAN SHEEP AS AFFECTED BY RATIONS

DA, Astti® & DL Sastradipradja

ABSTRACT,

Animal activities con cause varfation bn energy utilzarioe
The effect of concentrate sopplemenistion on grazing  wlivily
compars with housing condition was wudied, in relation te cnergy
melubolisne Hixteen grawing Priangan Sheep (15 Le) were sllotted
mtu four groups, two growps were fed with mix native gruss plus 5H)
gd" of concentrule (C4N) and ad Shitum of mix native gruss only
(%], bin the honse using tndiviudsl pons, wherens ather (e groups
were fid uy sume as mentlon abave but they speut for s holf of day in
& pruving area. Concentrate ration contabned 17.40 MIkg” of gross
energy (GE) and 18.00% of crude protein (CF), while the milt natlve
grasa contalned 1400 Mg GE and 12.60% of CF. Sheep were fed
wt approximately two limes 2 day, mordig and afternans, while
waler were given ad Sbitvmn. Grasing €imc was alarted from 05:00
am ta 1700 pm. after and !ief-:-re fed by concentrule, Encecgy
bulunce were measured during a -4 cxperinicnial period, which was
preceded by & monlh aduptation perimL Average dally galn (ADCS,
heat  prsduction (1IF), metabolicslle energy (ME) and reinined
energy (RE) were measured using halance trial, heart ruie (11K} was
monitored wslng Folar Spot Tester and urce space far body
composdtion.  Resuls showed that dry mutter intake (DMT) were
3.5% frome the body weight (V) dn all groups. The valoes of ME on
sheep fed by concentrute were 502 and 6.70 MLd" for housing and
prazing groups, Tesjieclvely, which were significance difference
(P=.05) whih sheep fud notive grass only, 4,73 and 486 ML for
humsing and grazing group, respectively.  Weat production for
gruzing groups tended o be higher than for those housing (P=0L0F),
and the data showed thul percentage of HR/GE siart from 31 40
47%. Yalues of ADG and HE of sheep fied concentrate were higher
than for thase withanl concentrate, wherens the values were 109, 50,
114 wnd 48 g 0™ und 1.22, 1.56, 1.28 and 0,54 MJ.d* for housing and
gnrnn g, with and withaut concentrate, respectively. Poreentage of
Tut und proteln were around 099 and 19.31%. There was a good
correlation between HT wnd LR followlng the equation ¥=2.36 +
o%s X, with r=0.88, where Y=II" sed X=HK. There were
significance differences for percentoge of body COH parsH NS Aneng
e groups,
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lilization ol foceds by animals is important
information. Comparing nutbent requirement wilk
nurient  coucenimtion  in tropical  forages,
suggested that bolh cocrgy and protein in e dicts werg
insufficient for optimal growth when young animals graze
on opical pasture only (Huston et af, 1995). Energy
tequirements Tor phivsical activity can result in differences
in maintenance requircment (McCraken and Caldwell
1980}, There is a relationship between hearl rale and heat
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production (Furwame ef af., 1990). and sclivity on swainp
bulMalo which is worked in ficld (WMicirdika ef af, 1998),
Increasing hear production and oxyger consumption by
Bissugs  requirc  @mo increased  oxygen  arteriovenous
difference or increased bloogd Mow. Increased blood flow
to the tssucs in (um, requires an incregsed stroke volume
of the heart or an ingreassd hearl ruie,

Grazing and working amimals arg very counngn
in Tndonesia, bul thers is sull limmiled information aboul
energy ulilization by indigenous animals according to that
kind of activities, Thercfore, the ¢llect of concentrate
supplementation on grasing Priangan sheep in relation to
energy utiization was assessed in tds study,

MATERIALS AN METILODS
Animal and Housing

Sixtcen male powing Priangan shasp (av. 15 kg
BW) was uscd for the two meonths esperiment.  The
animals were randomly allotted into four groups arg
presemted in Table 1. The cxperiment consisted of one
month for adaptation peried (housing and grazing) and a
lwo-weeks preliminary period followed by a l-week
balance pericd. The adaptation period was applied to
allow the sheep o adjust the expedmental dicts and
grazing condition, whereas  prefimimary  period  was
dirccled to maintain the animals in the metabolic cages
using heart rae detecter (Polar Sporl Tester), At d-% of
the preliminary peried; animals on the grazing group were
uained o wear metabolic bag during prazing. The bag is
designed to separake fooes and wrine.  Animals wers
housed in mctabolic pens dicing night batance trial,

In this swdy, housing animals were kept in
individust pens during adaptation period and moved o
metabolic capes l'u-r balance wrial.  Grmzing anea wus
prepared in a 400 m® pasture lor ughr sheep. Deforc the
animals plotted on the pasture, mix native grass was cul
and in a 4 m° corner grass was sampled in arder to know
the prass production and composition during grazing
period  That pasinre is grown witl mumy kind of grasses
which contained difference of amount of nutrient valucs.
All grasses in the pastre was cstimaled completely fod.
Grazing time stared froon 0X00 am o 500 pm
evervday. after it animals were kept in individunl pens
during night.” The data of relative Twmid:y, enyironmental
temperature and body temperntre of (his sludy wers
measurcd and shown in Table 2.
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Yabic 1. Ezprvimental design of treabinenis of Priangan sheep

Tt with and willwuot concentrute In different conditlons
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Feeding

During the experimental period sheep received
with and without concentrate and ad iditum of mix native
grass.  Comncreial concentralc, named GR-1, was
Tormwitated by PT Indofved (Bogor - Indanesia) using
ingredicnis such as com, spybean meal, rice bran, fish
immcal, CaC’03, vitamin and minecrale mix  Mutriend
composition of concentrate and native grass were shown
m Table 3. Animals were fed two tites a day (08.00 am.
and 17.00 pm) with amsunt of cach feeding 250 g of
concoiirate and ad Sbiten of mix witive grass, while for
ilw grazing pronp, only once a day for giving the mix
natve grass during might, In addition, water was
available for ad fibitum intake during tic whole day.

Table 3, Chemical composivions of the ration
Caleulated contenl Coneeritrats  Mative mix gﬁsi
Dirv it er %) BT.50 5400
T LY
Crude protein 1R00 12.60
Cryde fiber 4.51 1913
Extract ether 7.63 KIS
-’JLEEL (ITB N 15 ]1
GE kg DM 17.40 14.04

e e e e e e e e

UF = proas enuergy

Measurcmaents

Individual hody weight {(BW) was measured
weekly, and their motabolic body size was calculated.
Data on avcrage dadly pain (ADG) obtzined from body

size was calonlated, This ARG data wus ohiained from

body waight chaonges during e two months sxperimental
period.  A-pue momb adaptation fed period was allowed
belore enerpy balance which were measured a week for
toral collection of feces, wine and wnconswned feed
Feces and wine werc ovollected guantitatively per
individual and sampled from the mixture for energy
Aalysis Gross cnergy valucs were dercrmined by
Adiabatic Bomb Colodmeter.  Energy loss with rumen
methane producion (B e was estimated o be 10% of
GL intske (Edey, 1983) and wrinary cnergy (KD foss was
calculated by muoltiplving wrinary-N with 34.0 Klg'N.
Intake of ME was calculated from energy content of fieed
subtracted by fewcs, urine and methane produciion. Body
composibion was measored using urca space method in
order 10 caleulate the RE from tolal energy of protein ples
total cnergy of fat. Urea space was done in the Dirse and
last waek of the experimental period.  Each shoep was
injected with 130 mg una kg' MBS in solution of 200
gL of sterile saline through a jugnlar vein over a ane
mmue period, umes were recorded at the start and at the
end of injection. The actual guantity of vrea infused was
deteraiined graviretrically by weighing syringes hefore
and after injection Blood samples ware obtained before
injection and 12 minutes afier tncan injection time,
Plasma was prepared by contfugation of blood ar 50t6x g
for 10 minmcs for analysis of Urca-N using KIT. Urea
space was calculated from the dose of wrea-N injection
divided by the clhiunge in plasma urea-N before and aficr
12 minutes injection, following the equations for Urea
space (US) (Bartle, er al. 1933}, body water (BW) (Rule et
al, 1986), and erude protein and fat (Panarctio & Till,
1963], as percentage in lve weight (LW

[duse ef urca-N (mg) infused]
Vs (%)=

Change in plasma urea-N (mg/HHmbix x LW

Body water (%4) 591+ 022 X US (%) - 0.04 LW
Crude protein (kg) = 0.265 X BW (L) - 0.47
Fat (%) = 98 -132 XBW (%)

Al the end of the week of experimental period, hean rate
(FR) was monitored using Polar Sport Tester for about
five hours cach animal doring daily activities.  The
defeclor was placed surrpunding horacic arca tightly
together with the momitor, Tn howsing animals uswally
placed the monitor in front af the pen near the body, and
[or graving animals, the monitor were placed on the back
side of the animals, The data of the HR was analyred
using i program in computer, Meart rate values werg
correlated with daily heat production {HP) in gach animal
by linwar regression equation. Roiained energy as protem



was cileulated from total profein tmes 16.74 Klg py
protein, while energy rolention as fat was caleulared from
total fat times 3767 KJg " fau (Powers and Howley,
19940}, Daily (HP) was calenlated by subloucting RE frot
ME intake,

Siatistical Analwvsis

The significance of differcnce between means
were comparcd using Duncan Muliiple Range Test after
ANOVA for two-way classifications (Steel and Tocric,
1986y, Using a rcgression analysis of the HR and HP,
correlation between those data were doveloped. The
computer program MINITAB/SPSS release 6.1 (1988)
wis used in all stutistical evalustions.

RESULTS AND DISCUSSTON

The resulls of energy metabolism studies are
presented in Table 4. The averape of DM inlakes were not
affected by the treatments and data showed that DT wag
around 3.5% [rom the BW and in an averge 85g kg™ .d”
Diaily supplementation of 0.15 kg.d™” of an 18% CP ration
did not signilicantdy aldt forage DMI of ewes graxing
wirler mnge, and also rc?om:d DI values moging from
871 g to 1221 gd 7 or 16 o 20 % of BW.
Supplementation intake in that study was approximately
0.2% of BW and it was concluded that the quantity of
supplementation fed was probably most great enough 1o
cause a substitution of supplemeniation fed was probably
most  great  enough 1o cause a  substitution  of
supplementation for forage (Hlareis et /., 1989).

Talsle 4. Eamrpy metabolivm of grewiag I'rasgem sheep fod with asd without
canceriirate om the houaing aml grazimg condilions
Farmineims H 4] Hi F lsmuc]
C-h M CH B
DT g} 721 203 D T4 32 KNS
OEL (M) 1Z2iHa 11 ¢h 120®e 95D 142 H
T pgld GHlalk G63b KISs &TER 108 nins
B raatie (0.} 1.2 11 1= Qs D4 :
ELMTd") e ] 0%a @l 3k 00l =
T3] 50k 473k BN dEh | -
ME:IE (%) b Tik KZa Thu 552 =
HEPMIA"} 80k 4 1Th 5.42a 43k 05 0.0
HE;GEY) s 30 4234a AZESe 755 .00
AT | 224 bSb 12 054b 025 =
«epergy predein (M4 036 017k 03% ik Noe L
- eresgy far (WT A"y Ufre  D40h (s DWE 03 L
Hear sare (e mns™ b 1920 110k 1235 120w 1¢] i

H = housing; 0§ = gramng; ©+M = concentrale plus native gross; W - native griss,
5 = now significapee; * and ** signficanc: i (F0.05) ard (P<0.01), respectively

Gross encrgy intnke was higher by 0.20 MIEg ~
.47 in sheep fed concentrate with final BW around 20 kg
(GE =131 ML Kg™d™") than in nalive grss groups
[GE=L111 M) kg™ d"), this was duc to the low enargy
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contenl of negative prass. Percenlage of DE in concenime
groups tended 1o be higher (P =0.07) than in native grss
groups. Nommually, concentrate  mation  lus  bolter
dipestibility than native grass, but in this case it was
sugpgested thal concentrate had high percentage of mnce
bran, while the native grass had good quality cnougli.

The ME wvalnes in concentrale groups was higher
than in nalive grass groups (P<0.05) and from the
calculation found that concentrate groups consumed 1259
ME intake from the requircments for maintenance, while
the pative grass graup only 100 % (assuiming a wnluz e
110 keal kg .d! MBS for ME,: van Es, ctal,, 1964, The
rcasoning was, methane production was high in animals
fod by grass and also [rom the DE data.  There were no
difference between housing and pracing groups to imake
ME, but the efficizncy of ME whlization (ME:DE) in
grazing groups were higher than nalive grass proups
(<001} Tnthis case, the paslure was just after cut so tial
grazing animals could find the best choice for prass 1o
consume surtounding the pasture, rather than just cat the
culting grass on housing group. As a conscquance, energy
calabolisin through the urine in grazing proup was lower
thin in howsing group.  Otler researcher reported that
Ewes were probably more selective in their grazing during
year 1 when winler eovironmental conditions were less
larsh, and thereby consumed a diet of hisher quality
(Sodor ef @, 1993).

Grazing amimals tended to have higher HP
(P=0.08) than housing animals, The Lighest HP [ound in
grazing group, which were animals supplement with
concenirate, (5,42 MLd™). Wlile the other FIT valnes were
0.42 Mikg™'d? in avernge, Pigs fed the nan-starch
pulvsaccharidz (NSP) diet, 14.3% of total HP was related
to activity, whereas in pigs fed the starch diet, was 19.1%
(Schrama 7 af., 1996). This stndy found that around 20%
of total HP was relaled 1o grazing activity. In hoosing
group, sheep in (W) Ircatment were mote excilable for
ealing, so that the value of HP tended 1o be higher than in
{C+N). The to its over-alent behavior and Iack of feeding.
the tropical animals may show higher HP, (Astud er of .
1998).

Retained encrgy was not similar due 1w dws nation,
Concentration groups have higher 3% in RE (from GE)
than native grass groups. This was happenad becausc of
cnough ME supply in concentrate groups. Encrgy within
protein was 31% in concentralion groups and 29% (from
total RE) in native grass groups, while encrgy within Fat
was Lhe remainder.

Teart rate was around 20% higher in prazing
groups than in housing groups (P<0.01}. The duily
patterns of HR are shown in Figure 1, al both freatments
housing and praving animals during daily aclivitics (3
hours). The peak at the figure was paniatly relaed 1o lic
ngreasing activigy {mumning), wlich was indicated by 1he
higher HR during [zeding lime, The linear repression was
developed [rom the HR and HP following the cquation ns
¥ o=-229 4+ 0037 X, v =099, whercas Y oand X oarg He
and TTR respectively,
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Fipure 1. Heart rate on housing and grozing of growing Prisngan
sheep

Tahle £ Budy compositons af growing Pricogam sheep Ted wich aud withoat
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H = houring, G = gromng, T4 = poncentraes plus native grass, 3 = nalive graag;
Wi = nun significance; * and ** significance m (P<0.05) and (F<0L01), respactively

Body compesition of growing Priangan sheep
showed that parcentape of protein and fal were difference
ampng the tealments (P<0.01), as presented in able 5.
Those values were nok very diflerent from these reported
previously for sheep, except protein. It was reporied that
body water and Tt were around 60 19 35%, while protein
was 13.5% (Panavetto & Till, 1963). However, the ADG
in concentrate groups were higher than in native prass
groups, so that the total body protein and fat in concentrate
gronps also higher than in mative grass groups (in relations
wilh ADG). The low ADG in nabve grass proups
supgested duc o the lack of energy consumption.
Indonesian native grass has good quality if be managed
well. n this case, even though the quality of native prass
was good, but the energy content was low, so that caused
the low productivity.  Performance of grazing animals in
this study could be improved by the encrgy
supplementation, such as feeds which hus popd utilization
of ¢nergy.  Owhigr rescarchier reported that unsupplemented
ewes wore lost more of BW (Soder er af | 1995), Also

Alam ef wf ) (1983 reponed that valnes lor shesp may
deeline when  given  low-qualily  rouglaes withput
supplementation.  Thase resulls above supported this
exporiment, so il wis sngeesled that animal grazing should
be enrich with supplementation, in oder W increase
enerpy or protein imake.

CONCLUSLONG

This shudy concluded that there was effect of
concealraic supplementation oo cnerpy wilization by
grazing Priangan shoep whercas the boplementation of
those mater were increasing of BW.  Grazing ammals
caused to increase the HR and HP almost 20% comparz o
housing, and for applying those parsmetsvs on practical
sitpation, the correladen belween HP and HE was
developed 1o find the repression 3s following
¥o=-236 +0.05% K, r - 085 which X - HR and ¥ = HI
[t was suggested that native grass on Indonesiz pasture
ghould be managed well in onder o harvest good qualiy
and ulilization of thosg nuiricnd conteius,
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